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highly effective barrier with a net negative charge, repelling the phosphate backbone of 19 oligonucleotides. 2 Attachment of cell-penetrating peptides (CPPs) to oligonucleotides is well 20 documented and has been found to facilitate transfection and enhance resistance to 21 degradation of nucleic sequences. [3] [4] [5] [6] [7] [8] [9] The conflicting chemistries of peptide and
22
oligonucleotide synthesis make in-line conjugation challenging. Total solid-phase synthesis is 23 overcoming these problems, however, the method is not very flexible. 10 Synthesising the two 24 biomolecules and linking them in solution (fragment conjugation) avoids these problems but 25 can be labour intenstive, time-consuming and can generate poor yields. piperidine solution and the free amine was reacted with the activated ester before being used with standard phosphoramidite chemistry to yield a 3 -azido-modified oligonucleotide.
48
In a similar approach, a 5 -azido-modified oligonucleotide was produced using a two-step characterized by MALDI-TOF mass spectrometry (Table 1) . Tat peptide was carried out using the reaction conditions as recommended by Kolc lka et 60 al. 24 This included tris(benzyltriazolylmethyl)amine (TBTA), an additional ligand which has 61 been shown to stabilise Cu(I) and accelerate the reaction (Scheme 2). 25 An aliquot of them coming together electrostatically. 17 Each solution was agitated at room temperature 64 overnight.
65
Ion-exchange HPLC analysis of the reaction between the 3 -azido-modified 66 oligonucleotide and the alkyne-modified peptide showed the formation of a new peak 67 with a shorter retention time than that of the unconjugated oligonucleotide (Figure 1 ).
69
The OPC is overall less negatively charged in comparison to the unconjugated 70 oligonucleotide as the ionic charges are negated due to the positively charged peptide.
71
The peak appearing at approximately 11 minutes, thought to be the OPC product, was alkyne which was present during the formation of OPC 1. 27 The amino acid side chains of the 86 peptide can have a significant effect on the reaction outcome and underlines the difficulty in 87 using biologically relevant peptides such as Tat.
88
In conclusion, a series of modified oligonucleotides as precursors for CuAAC synthesis of
89
OPCs were generated, however, OPC formation was only observed upon reaction with 3 - conditions, at room temperature, in water to reportedly form one stereosiomer. 19, 28 3'-azido-modified oligonucleotide, formamide, phosphate buffer) but not the Tat peptide.
